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NATIONAL FOREWORD 

This Indian Standard (Part C09) which is identical with ISO 105-C09 ; 2001 Textiles — Tests for 
colour fastness — Part C09; Colour fastness to domestic and commercial laundering — Oxidative 
bleach response using a non-phosphate reference detergent incorporating a low temperature bleach 
activator' issued by the International Organization for Standardization (ISO) was adopted by the 
Bureau of Indian Standards on the recommendation of the Chemical Methods of Test Sectional 
Committee and approval of the Textile Division Council. 

Colour fastness of dyed/printed textile materials to various agencies during their further treatment or 
actual use is an important performance requirement from the viewpoint of the user or consumer. The 
various agencies to which textile materials may be subsequently subjected may include water, acids, 
alkalis, organic solvents, washing, laundering, drycleaning, perspiration, light, gaseous fumes, 
bleaching, rubbing, carbonizing, felting, etc and the colour of textile materials should be fast to these 
agencies and should not change considerably. The colour should also not bleed and stain the 
adjacent fabrics which are subjected to these agencies along with coloured fabrics. The colour 
fastness property of coloured textiles is, therefore, measured in terms of colour fastness ratings with 
respect to change in colour and/or staining of adjacent fabrics. 

Since colour fastness is one of the most important requirement for export of textiles, it is considered 
essential that Indian Standards related to colour fastness are completely harmonized with 
International Standards. The various Indian Standards on colour fastness testing, are, therefore, being 
revised to align them with the corresponding International Standards and are being published in 
Parts A to Z. 



The test method specified in this part are intended to reflect the effect of multicycle laundering using 
an activated bleach detergent by domestic or commercial laundering procedures. The washes are 
carried out in a similar manner to the ISO 105-C06 tests using an activated oxygen bleach and 
reference detergent at 60 C. 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. 
Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should 

be read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker in the International Standards, while in 
Indian Standards, the current practice is to use a point (.) as the decimal marker. 

qtil TT^"^ standard, reference appears to certain International Standards for which Indian 
rlZl^M I ° ^'"^*' ,■ corresponding Indian Standards, which are to be substituted in their 

respective places, are listed below along with their degree of equivalence for the editions indicated: 



International Standard 

ISO 105-A01 : 1994 Textiles — Tests for 
colour fastness — Part A01: General 
pnnciples of testing 

ISO 105-A02 : 1993 Textiles — Tests for 
colour fastness — Part A02: Grey scale 
for assessing change in colour 



Corresponding Indian Standard 

IS/ISO 105-A01 : 1994 Textiles — Tests 
for colour fastness: Part A01 General 
principles of testing 

IS/ISO 105-A02 : 1993 Textiles — Tests 
for colour fastness: Part A02 Grey scale 
for assessing change in colour 



Degree of 
Equivalence 

identical 



do 
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Indian Standard 
TEXTILES — TESTS FOR COLOUR FASTNESS 

PART C09 COLOUR FASTNESS TO DOMESTIC AND COMMERCIAL LAUNDERING 
— OXIDATIVE BLEACH RESPONSE USING A NON-PHOSPHATE REFERENCE 
DETERGENT INCORPORATING A LOW TEMPERATURE BLEACH ACTIVATOR 



1 Scope 

This part of ISO 105 specifies a method for determining the consumer relevant shade change of textiles, of all kinds, 
(excluding silk and wool) and in all forms, to domestic/commercial laundering procedures in which a bieach activator 
(oxygen bleaching system) is used. 

The colour fastness resulting from oxygen bleaching in this test provides an indication of the shade change behavwur 
observed after multiple domestic/commercial launderings. 

This part of ISO 105 is not applicable for the assessment of the dye staining of adjacent tebrics, where suitable 
methods are described in ISO 105-A04. 

This part of ISO 105 does not reflect the contribution of optical brighteners, which are present in some commercial 
washing products, to shade change. 

This part of ISO 105 specifies a procedure incorporating the use of ECE^' non-phosphate reference detergent, 
sodium pert)orate tetrahydrate, and the t)leach activator tetra-acetylethytenediamine (TAEO). An alternative test 
procedure using the AATCC 1993 zero phosphate reference detergent (without optical brightener), and incorporatirtg 
sodium pert>orate monohydrate and the bleach activator sodium nonanoyloxyt>enzene sulphonate (SNOBS) is 
currently under development. 

2 Normative references 

The following normative documents contain provisions which, through refisrence in this text, constitute provisk>ns of 
this part of ISO 105. For dated references, subsequent amendments to, or revisk)ns of, any of these publications do 
not apply However, parties to agreements based on this part of ISO 105 are encouraged to investigate the po$sit>ility 
of applying the most recent editions of the normative documents indicated Iwkiw. For undated references, the latest 
edition of the normative document referred to applies. Members of ISO and lEC maintain registers of currently valid 
International Standards. 

ISO 1 05-A01 : 1 994, Textiles — Tests for colour fatness — Part A01: General principles of testing 

ISO 105-A02:1993, Textiles — Teste for colour fastness — PartA02: Grey scale for assessir}g change in colour 

ISO 105-A05:1996, Textiles — Tests for colour ^stness — PartAOS: Instrumental assessment of change in colour 
for determination of grey scale rating 

ISO 105-J01:1997, Textiles — Tesfs for colour fastness — PartJOl: General principles for measurement of sur^ce 
colour 



1 ) European Colourfastness Establishment (ECE). BAM, Unter den Eichen 87, D-12203. Berlin. Germany 
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ISO 105-J03:1995. Textiles - Tests for colour bslrwss - Part J03: Calculation of colour differer,ces 
ISO 3696:1987. Water for analytical laboratory use - Specification and test methods 

3 Principle 

A soedown of the textile is laundered, rinsed and dried. Specimens are laundered under specified conditions of 
tem?S^, allSJnity and t,leach concentration such that a fading result which correlates with a "]^^-y';^Xl^^^^Z 
wSK is obtained in a conveniently short time. The change in colour of the speamen .s assessed wrth reference to 
the original fabric, either with the grey scale or instrumentally. 

4 Reagents and materials 

4.1 Rsfsrancfl detargent. 

4.1 .1 ECE non-phosphate reference detergent base powder (1998 formulation). 

4.1.2 Bleach activator, tetra-acetylethylenediamine, TAED. 

4.1.3 Sodium perborate tatrahydrate. 

4.2 Grade 3 water, complying with ISO 3696. 

4.3 Grey scale, for assessing change in colour complying with ISO 105-A02 or a spectrophotometer for assessing 
change in colour complying with ISO 105-J01. 

4.4 Filter papere. 

5 Apparatus 

5.1 Suiteble mechanical laundering device, consisting of a water bath containing a rotatable shaft which 
supports, radially, stainless steel containers (75 mm ± 5 mm diameter x 125 mm ± 10 mm high) of capacity 
(550 ± 50) ml. the bottom of the containers being (45 ± 10) mm from the centre of the shaft. The shaft/container 
assembly is rotated at a frequency of (40 ±2) min~\ The temperature of the water bath is thermostatically 
controlled to maintain the test solution at the prescribed temperature ± 2 °C. 

Other mechanical devices may be used tor this test, pnDvided that the results are identical with those obtained by the 
apparatus descritied In 5.1. 

5.2 Balance, accurate to ± 0,01g (see ISO 105-A01 ). 

5.3 Mechanical Stirrer, minimum 16.667 s~' (1 000 rpm) to ensure thorough dispersion and prevent settling. 

6 Test specimen 

6.1 If the textile to be tested is fabhc, cut a 50 mm x 100 mm piece. 

6.2 Yarn may be knitted into fabric of dimensions 50 mm x 100 mm. and tested in this form. Alternatively, for yarns 
and threads, form a wick of parallel lengths 100 mm long and about 5 mm in diameter. Determine the mass of the 
specimen and either tie twth ends or sew on to a piece of polypropylene backing cloth (50 mm x 100 mm) as 
support. In the latter case, only the mass of yams and threads are taken to determine the liquor ratio volumes. 

6.3 Determine the mass, in grams, of the specimen using the balance (5.2), to aid accurate liquor ratio volumes. 
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7 Procedure 

Provision is made in annex A for a washing procedure using a bleach activator and reference detergent. 

8 Test report 

The test report shall include the following information: 

a) reference to this part of ISO 105 i.e. ISO 105-C09; 

b) all details necessary for complete identification of the sample tested; 

c) the numerical grey scale rating and/or instrumental assessment for the change in colour of the specimen, 

d) the reference detergent and Ijleach activator. 
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Annex A 

(normative) 

ECE non-phosphate reference detergent / TAED procedure 

A.I The reference detergent is supplied in three separate parts as given in Table A.1 . 

a) ECE non-phosphate reference detergent base powder (1998 Formulation). 

b) Bleach activator, tetra-acetylethylenediamine (TAED). 

c) Sodium perborate tetrahydrate (NaBOa^HjO). 

For details of sources of supply apply to: The Society of Dyers and Colourists, PO Box 244, 82 Grattan Road, 
Bradford BD1 2JB England or Deutsche Echtheitskommission, Institutweg 1, 85435 Erding, Germany. 

Table A.1 — ECE 1998 non-phosphate reference detergent (without optical brightener) 



a) Base detergent 


% 


Linear sodium alky! benzene sulphonate (mean length of alkane chain C^ 5) 


9,7 


Ethoxylaled fatty alcohol Ci2.i8(7EO) 


5,2 


Sodium soap, chain length C12-17 46 % : C 13-20 54 % 


3,6 


Foam Inhibitor, DC2 - 4245 


4.5 


Sodium aluminium silicate (zeolite 4A) 


32,5 


Sodium cartionate 


11,8 


Sodium sail of a copolymer from acrylic and maleic acid 


5,2 


Sodium silicate (Si02:Na20 = 3,3.1) 


3,4 


Carboxymethylcellulose (CMC) 


1,3 


Oiettiylene triamine penta(methylene phosphonic acid) 


0,8 


Sodium sulfate 


9.8 


Water 


12,2 


b) Tetra-acetylethylenediamine (TAED) 100 % active^ As separate addition 


c) Sodium perborate tetrahydrate As separate addition 


" The activity of the supplied TAED will be specified and is likely to be less than 100 %. 
The required amount (g) of TAED per litre of wash liquor is calculated: 
1.8 X 100 
% activity 
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A.2 Prepare the wash liquor by dispersing 10 g of the ECE non-phosphate reference detergent base powder 
[A.1 a)] plus 1,8 g TAED [A.I b)] (at 100 % activity) (see Table A.I for details of calculation where the activity of the 
TAED is less than 100 %) and 12 g sodium perborate tetrahydrate [A.I c) per litre of grade 3 water (4.2). 

A minimum of 1 1 detergent solution (A.2) should be prepared immediately prior to each laundering run. 

A.3 Vigorously disperse the ECE base detergent powder, TAED and the sodium perborate tetrahydrate in the 
amounts specified in A.2 using the mixer at a minimum speed of 16,667 s ' (1 000 rpm) in grade 3 water (4 2) at 

(25 ±5) °C and stir for (10 ±1) min. 

A.4 Place the specimen in one of the containers of the laundering device (5.1). Add to the container the 
appropriate volume of wash liquor to provide a liquor:specimen ratio of 100:1 . Check that the solution is at the initial 
temperature (25 ± 5) °C. Close the container, place in the laundering device (5.1) and commence rotation. 

A.5 Raise the temperature at a rate of (1,5 ± 0,5) °C per min to the required temperature of (60 ± 2) "C and 
continue to run the test for a further (30 ± 1) min at this temperature. 

A. 6 Remove the specimen at the end of the wash and place in a 4 I beaker half filled with grade 3 water (4.2) at 
ambient temperature. Gently agitate, rinse for 1 min and then place the beaker under a cold running tap for 10 min. 

A.7 Squeeze the test specimen by hand to remove the excess water. 

A.8 Dry the specimen by pressing flat between filter papers to remove excess w^ter. Then air dry at a temperature 
not exceeding 60 °C. 

A.9 Assess the change in colour of the specimen using grey scale or instrumentally with reference to the original 
fabric (4.3). (See also ISO 105-A02; ISO 105-A05; ISO 105-J01, ISO 105-J03.) 
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TECHNICAL CORRIGENDUM 1 



Technical Corrigendum 1 to international Standard ISO 105-C09:2001 was prepared by Technical Committee 
ISOrrc 38, Textiles, Suticommittee SC 1, Tests for coloured textiles and colorants. 



Page 1 
Scope 

There is an additional paragraph to the Scope as follows 

"These methods are designed for the detergents and bleach systems given Other detergents and bleach 
systems may require different conditions and levels of ingredients ' 
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AMENDMENT 1 

Page 1. Clause 1 

Delete 4th paragraph. 

Replace 5th paragraph with the following text. 

This part of ISO 105 specifies a procedure incorporating the use of ECE^) non-phosphate reference 
detergent, sodium perborate tetrahydrate, and the bleach activator tetra-acetylethylenediamine (TAED) 
(see Annex A) and a procedure incorporating the use of AATCC 1993 zero phosphate reference 
detergent (without optical brightener), sodium perborate monohydrate and the bleach activator sodium 
nonanoyloxybenzene sulfonate (SNOBS) (see Annex B). 

This method has been designed for the detergents and bleach systems given. Other detergents and 
bleach systems may require different conditions and levels of ingredient. 

Page 2. subclause 4. 1 

Add the following subclauses under "Reference detergent". 

4.1.4 AATCC 1993 Standard Reference Detergent Base Powder. 

4.1.5 Bleach activator, sodium nonanoyloxybenzene sulfonate (SNOBS/NOBS). 

4.1.6 Sodium perborate monohydrate (PB1). 
Page 3. Clause 7 

Delete existing text and replace with the following. 

Provisions are made in Annexes A and B for washing procedures using a specific bleach activator and 
reference detergent combination. 



1) European Colourfaslness Eslablishment (ECE) 
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Page 6 

Add the following annex before the Bibliography. 



Annex B 

(normative) 

AATCC 1993 Standard Reference Detergent/SNOBS procedure 



B.I This annex specifies a procedure incorporating the use of AATCC 1993 Standard Reference Detergent 
(without fluorescent whitening agent and without phosphate), sodium perborate monohydrate (PB1), and 
sodium nonanoyloxybenzene sulfonate (SNOBS/NOBS) 

The materials are supplied in three separate parts as given In Table B.I: 

a) AATCC 1993 Standard Reference Detergent Base Powder; 

b) bleach activator, sodium nonanoyloxybenzene sulfonate (SNOBS/NOBS), 

c) sodium perborate monohydrate (PB1). 

For details of sources of supply apply to: AATCC. PO Box 12215, 1 Davis Drive, Research Triangle Park. 
NC 27709, USA, www aatcc orq ^'. 

Table B.1 — AATCC 1993 Standard Reference Detergent 
and required materials (without optical brightener or phosphates) 



a) Base detergent 


%('0.02) 


Linear alkyl benzene sulfonate, sodium salt (C,, g LAS) 


18.00 


Sodium alumino silicate solids 


25,00 


Sodium carbonate 


18 00 


Sodium silicate solids (SiO/NajO = 1,6) 


50 


Sodium sulfate 


22,13 


Polyethylene glycol 


2,76 


Sodium polyacrylate 


3,50 


Silicone, suds suppressor 


0,04 


Moisture 


1000 


Miscellaneous (unreacted in surfactant stocks) 


0,07 


b) Sodium nonanoyloxybenzene sulfonate (SNOBS.'NOBSj (100 % active) 


As separate addition 


c) Sodium perborate monohydrate (PBD 


As separate addition 



2) AATCC Standard Reference Detergent Base Powder is an example of a suitable product available commercially This 
information is given for the convenience of users of this part of ISO 105 and does not constitute an endorsement by ISO of 
this product 
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B.2 Prepare the wash liquor by dissolving 10 g of the 1993 AATCC Standard Reference Detergent (WOB) 
powder fB la)] plus 4g bleach activator (100% activity) [B,1b)l and 3g sodium perborate monohydrate 
[B 1c)] per litre of grade 3 water (4.2) 

NOTE A minimum of 1 I detergent solution (B.2) should be prepared Immediately prior to each laundering run. 

B.3 Preheat this solution to (20 ± 2) °C and stir using an electric/automatic stirrer for (10 ± 1) min to ensure 
thorough dispersion of chemicals. 

B.4 Add to each accelerated test canister the appropriate volume of wash liquor to provide a 
llquorspecimen ratio of 100 ml wash liquor: 1 g of fabric. (Test one specimen per accelerated test canister). 

8.5 Preheat the canister to (20 ± 2) °C, then place the test specimen In the canister. Place in the laundering 
device (5.1) and commence rotation. 

8.6 Increase the temperature at a maximum of 2 °C/min to (60 ± 2) "C and continue to run for a further 
30 min at (60 ± 2) °C. 

8.7 Stop the machine, remove the canisters and empty the contents into beakers keeping each test 
specimen in a separate beaker. Rinse each test specimen three times, in beakers, in grade 3 water (4.2) at 
(40 ± 3) °C for 1 min periods with occasional stirring or hand squeezing. 

8.8 Squeeze the test specimen by hand to remove the excess water. 

B.9 Dry the specimen by hand pressing flat tjetween filter papers to remove excess water, then lay the 
specimen flat on a drying rack or screen not exceeding 60 °C. 

8.10 Allow the specimen to condition at (65 ± 2) % RH and (21 ± 1) X for 1 h before evaluating. 

B.11 Assess the change in colour of the specimen using the grey scale (4.3) or instrumentally with reference 
to the original fabric. (See also ISO 105-A02; ISO 105-A05; ISO 105-J01; ISO 105-J03.) 
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NATIONAL ANNEX A 

{National Foreword) 

EXTRACTS FROM INTERNATIONAL STANDARD 

ISO 105-J01 TEXTILES — TESTS FOR COLOUR FASTNESS — 

PART J01: GENERAL PRINCIPLES FOR MEASUREMENT OF SURFACE COLOUR 

A-1 Principle 

Materials of an opaque or nearly opaque nature (but not translucent) are measured by reflectance 
metfiods in order to obtain a numerical representation of the colour of the specimen. 

NOTES: 1 Proper equipment set-up, standardization of the colour measuring instrument and 
proper presentation of the test specimens to the instrument are required to achieve consistent, 
reliable and meaningful reflectance measurement results. 

2 In general, instrumental colour measurement procedures are dictated by the type of specimen 
to be measured and the instrument with which it will be measured. Many types of colour 
measuring instrumentation are available, differing in such features as area-of-view, illumination 
method, and geometry. The user is cautioned that conflicting results may be obtained on 
comparisons of data acquired on instruments of different designs. 

A-2 Apparatus 

A-2.1 Reflectance colour measuring Instrument, for illuminating a specimen and measuring the 
amount of light which is reflected from the surface of the specimen. Illumination is usually 
polychromatic (white light); however monochromatic mode is acceptable for non-fluorescent 
specimens. Reflectance colour measuring instruments may be broadly divided info two groups: 

a) Spectrophotometers (typically diffuse/0, using polychromatic illumination) separate and 
measure the spectrum of light reflected from the specimen relative to a reference white at 
regular intervals (wavelength intervals of 5 nm, 10 nm and 20 nm are most common). These 
data may be used to calculate the desired tristimulus values (Xy.Z) for any given illuminant and 
observer. Some spectrophotometers (typically 0/diffuse) illuminate the sample with 
monochromatic light and measure the amount of light reflected from the surface as the sample 
is illuminated at regular wavelength intervals. 

b) Colorimeters measure the tristimulus values (X, V.Z) directly through broadband filters which are 
designed to produce colorimetric values for one illuminant and observer (typically C/2). 
Measurement of reflectance factors at specific wavelengths is not possible with a colorimeter. 

Diffuse/0 (sphere) instruments illuminate the specimen indirectly when the specimen is placed against 
a port opening into a diffusely illuminated sphere and view the specimen at an angle between 0° and 
10° from the perpendicular. This arrangement is designed to capture all light reflected from the 
specimen. Some sphere instruments with a viewing angle greater than 0° include a specular port 
which permits the inclusion of exclusion of the specular reflectance. 

0/diffuse (sphere) instruments are similar, but the path of illumination and viewing are reversed. This 
methods illuminates the sample at an angle between 0° and 10° and measures the amount of light 
reflected from the surface into the sphere. 

Instruments with 45/0 (or 0/45) geometry illuminate the specimen at the first angle and view the 
specimen at the second. These two geometries can be either circumferential (viewing or illuminating 
at 45 to the specimen in a complete circle) or directional. For most textile samples, either 45/0 or 0/45 
yield equivalent results. 

A-2.2 White calibrated standard, with which to standardize the instrument. The colonmethc values 
for this calibration standard are stored in the instrument or the software and require only that a 
specific standard be used to standardize the instrument. The correct white standard is usually 
identified with a senal number. 

f1 



IS/ISO 105-C09 : 2001 

A-2.3 Black standard, required for some instruments. It may be of zero reflectance (a light trap) or 
It may be calibrated, in wfiich case the comments in A-8.2.2 shall apply. 

A-3 Procedure 

A-3.1 General 

a) Collect and prepare specimen, noting any special sampling and/or conditioning procedures that 
may be required as described in A-8.3.3. 

b) Standardize instrument according to A-8.3.2. Maintain a record of the procedure and the results 
of any verification standards measured. 

c) Present specimen to colour measuring instrument following any special techniques required for 
the type of material being measured per section A-8.3.4. 

d) treasure the colour of the specimen, obtaining the appropriate spectral reflectance factors (or 
tristimulus values if a colonmeter is used). 

e) Calculate colorimetric values, if required, as described in clause A-8.4. 

A-3.2 Standardization 

Proper standardization of any colour measuring instrument is necessary in order to achieve more 
precise and accurate results. While different types of instruments require varying methods of 
standardization, there are common principles which shall be observed. 

In general, instrument standardization involves measuring a clean white surface of known reflectance 
factors and calculating (through software built into the instrument or computer program) a series of 
correction factors which will be applied to subsequent measurements. Some instruments also require 
a black tile (or light trap), and possibly a grey tile. Each of these materials shall be maintained in its 
original clean, unscratched condition. Refer to the specific manufacturer's recommendations for 
cleaning instructions. 

The frequency with which this standardization is performed depends on many factors including the 
type of instrument, the environmental conditions in which the instrument operates, and the required 
accuracy of the results. For most applications, an interval of 2 h to 4 h is acceptable. 

Once the standardization step has been performed, it is important to verify the success of the 
procedure by measuring some coloured materials (verification standards) and comparing the resulting 
colorimetric values to the original values for these materials. If the measured values do not fall within 
an acceptable variation from their original values, the standardization is not considered valid. The 
number of verification standards and the acceptability limits depend on user requirements, but are 
typically 1 to 3 standards and an acceptance limit of 0,20 AECMC(2:1)D65/10 units. 

A-3.3 Sampling 

All measurements taken on colour measuring instrumentation involve "sampling". The area-of-view of 
the instrument, the number of presentations averaged to produce a single measurement, the difficulty 
of presenting the specimen to the instrument, and the accuracy with which the sample represents the 
object of concern (garment, roll, dyelot, etc.) all play important parts in achieving meaningful and 
reproducible results. 

A-3.4 Specimen preparation 

The ideal specimen to measure is a rigid, non-textured, inert, opaque specimen of uniform colour. 
Such ideal specimens do not exist in textiles, so it becomes necessary to employ techniques and 
practices when measuring most textile materials which eliminate or reduce to acceptable levels the 
effect any specimen characteristics have on the instrumental colour measurement. Specific 
procedures and techniques for handling specimens which meet the following characteristics are 
presented in annex A. 



m 
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a) Fluorescence of the specimen (from dyes or fluorescent whitening agents [FW As)) will 
influence the results depending on the amount of fluorescent material present and the amount 
and quality of ultraviolet and visible energy in the instrument light source. Results may be 
particularly hard to duplicate between instruments that do not have methods for calibrating the 
UV content. Example materials are white or lightly coloured materials treated with FW As. 

b) Moisture content of textile materials can affect their colour and appearance characteristics. The 
amount of conditioning time necessary to achieve a stable moisture state varies with fibre, 
fabric construction, dyes and surrounding conditions. Examples of materials the colour of which 
are typically affected by moisture content are cotton and viscose materials. 

c) Non-rigid specimens tend to protrude (or "pillow") into the viewing port of instruments. The 
amount of intrusion may vary depending on number of layers, softness of material and the 
backing pressure applied to mount the specimen. Variations in the amount of intrusion will 
result in significant deviations in the resulting colour measurement which are non-reproducible. 
Examples of these materials are fibre, yam, knits, and layers of lightweight fabric. 

d) Non-opaque specimens allow some light to pass through the material during measurement. 
Most textile materials, by nature of their structure, fit this category. During measurement, any 
light which passes through the material to reach the backing plate (or escape from the 
instrument) will yield false results. Examples of these materials are knits, lightweight materials 
and fibres. 

e) Sensitivity of the specimen to light (photochromism) and/or heat (thermochromism) results in 
non-reproducible results, depending on the degree of sensitivity and the amount of time the 
specimen is exposed to undesirable conditions. 

The photochromic properties of a specimen may be determined according to ISO 105-B05 : 
1993. 

f) Size of the specimen is important in obtaining a representative measurement by the instrument. 
When the specimen is too small for normal measurement, special techniques may be required 
to achieve a proper colour measurement. 

g) Surface texture of the specimen (including pile lay, twill, gloss and lustre) affects the results of 
the colour measurement. The colour measurements of specimens with such physical 
characteristics are affected in different ways depending on the geometry of the instrument. 
Results between instruments of different geometries may be non-reproducible. Examples of 
these types of specimens are carpet, corduroy and wound yarn. 

h) Variation in colour (non-uniformity) within the specimen, as related to the area-of-view of the 
instrument, can cause non-reproducible results. Examples are denim and leathers. 

A-4 Method of calculation 

Most calculations of colorimetric nature are performed by the software being used to operate the 
colour measuring instrument. In normal cases of reference to this method it will not be necessary for 
the user to perform these calculations, however they are described here as a means of reference and 
standardization for those who may need to perform such calculations. 

A-4.1 Tristimuius values 

The tristimuius values (X. V, Z) are derived from spectral data and are the basis for all colorimetric 
calculations. The exact (X, Y, Z) values derived from a set of spectral data depend on several factors 
including the wavelength range and interval of measurement and the user's choice of 
illuminant/observer functions used in the calculation. 

A-4.2 CIE 1976 L*, a*, b' C^t and h,. 

Calculate the L* a*, b", C^t h^^values from the X, Y, Z tristimuius values for both the standard and 

sample as follows: 
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v,/3 1R if y/y„> 0,008 856 



if V/V„ < 0,008 856 



L*=116(y/y„)"'-16 

L* = 903,3 (y/Y„) 
a'=500[f(X/Xn)-f{Y/Y„)] 

b'=200[f(Y/Y„)J-f(Z/Z„)] 
where: 

{X/X„) = {X/X„r if )W„> 0,008 856 

f {X/Xn) = 7,787 (X0^„) ±16/116 \iX/X„< 0,008 856 

f ( y/y„) = ( y/Y„) '^ « ^-^n > o.oos 856 

f ( Y/Y„) = 7,787 ( y/y«) ±16/116 if Y/Yn < 0,008 856 

f {Z/Zn) = (Z/Z„)''^ if ZJZn > 0,008 856 



or 



or 



or 

f (7JZn) = 7,787 {Z/ZJ ±16/116) if Z/Z/i < 0,008 856 

Cab' = (a'^±b''y'^ 

hab = arctan(b*/a*) expressed on a 0° to 360° scale with the a* positive semi-axis being 0° and the b* 
positive semi-axis at 90°. 

Thus 

If a* > and ft* > 0, 0°< h^t < 90° 
If a* < and 6* > 0, 90°< h^b < 1 80° 
If a* < and ft* < 0, 1 80°< h^^ < 270° 
If a* > and b* < 0, 270°< h^^ < 360° 

for these equations, X^, y „ and Z„ are the tristimuius values of the illuminant. For daylight the 
preferred iiluminant/observer combination is Des/IO. 

Table 1 gives the tristimuius values for all iiluminant/observer combinations. 
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Table 1 - Tristimulus values for illuminant/observer combinations 

(Clause A-4.2) 



Illuminant/observer combinations 


Tristimulus values 


Xn 


Yn 


2n 


Ten degree observer 

A/10° 

C/IO" 

D50/IO 

D75/IO 

F2/10° (cool white fluorescent 4 230 K) 
F7/10° (daylight fluorescent 6 500 K) 
F1 1/1 0° (ultralume 4 000 K and TL84) 


111,146 
97,285 
96,720 
95,799 
94,811 
94,416 

103,279 
95,792 

103,863 


100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 


35,200 
116.145 
81,427 
90,926 
107,304 
120,641 
69,027 
107,686 
65,607 


Two degree observer 

A/2° 

C/2° 

D50/2 

D55/2 

D65/2 

0,5/2 

F2/2° (cool white fluorescent 4 230 K) 

F7/2° (daylight fluorescent 6 500 K) 

F1 1/2° (daylight fluorescent 4 000 K and TL84) 


95.792 
98,074 
96,422 
95,682 
95,047 
94,972 
99,186 
95,041 
100,962 


100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 


35,585 

118,232 

82,521 

92,149 

108,883 

122,638 

67,393 

108,747 

64,350 
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(National Foreword) 
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Central Pollution Control Board, Delhi 



Clariant (India) Ltd. Mumbai 

Directorate of Standardization, Department of Defence 
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Jayshree Textiles, Rishra 
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International Standard 

ISO 105-A05 : 1996 Textiles - Tests 
for colour tastness — Part A05: 
Instrumental assessment of change in 
colour for determination of grey scale 
rating 

ISO 105-J03 : 1995 Textiles — Tests for 
colour fastness — Part J03: Calculation 
of colour differences 



Corresponding Indian Standard 

IS/ISO 105-A05 : 1996 Textiles — Tests 
for colour fastness: Part A05 
Instrumental assessment of change m 
colour for determination of grey scale 
rating 

IS 15098 : 2002 Textiles — Method for 
calculation of colour difference 



ISO 3696 : 1987 Water for analytical IS 1070 : 1992 Reagent grade water 

laboratory use — Specification and test (third revision) 

methods 



Degree of 
Equivalence 

Identical 



Technically 
Equivalent 

do 



Technical Corrigendum 1 to the above International Standard has been given at the end of this 
publication. Amendment No. 1 to the above International Standard has been given after the Technical 
Corrigendum 1. 

This standard makes reference to ISO 105-J01 Textiles — Tests for colour fastness — Part J01: 
General principles for measurement of surface colour' for which there is no Indian Standard. Extracts 
from this International Standard are given in National Annex A. 

The composition of the Committee responsible for the formulation of this standard is given in National 
Annex B. 



In reporting the results of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for 
rounding off numerical values {revised)'. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquines relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard along with amendments is reaffirmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken up 
for revision. Users of Indian Standards should ascertain that they are in possession of the latest 
amendments or edition by referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly 
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Amendments Issued Since Publication 



Amendment No. Date of Issue Text Affected 



BUREAU OF INDIAN STANDARDS 
Headquarters: 

IVIanak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 1 10002 

Telephones: 2323 01 31 , 2323 3375, 2323 9402 Website: www.bis.org.in 



Regional Offices: Telephones 

Central: Manak Bhavan, 9 Bahadur Shah Zafar Marg ("2323 7617 

NEW DELHI 1 1 0002 \ 2323 3841 



Eastern : 1/14, C.I.T. Scheme VII M, V.I. P. Road, Kankurgachi r 2337 8499, 2337 8561 



{ 



KOLKATA 700054 12337 8626,2337 9120 

Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160022 ( 260 3843 

1 260 9285 



Southern : C.I.T. Campus. IV Cross Road, CHENNAI 6001 13 f 2254 1216, 2254 1442 

2254 2519, 2254 2315 



{ 



Western : Manakalaya, E9 MIDC, Marol, Andhen (East) ( 2832 9295 2832 7858 

MUMBAI 400093 \ 2832 7891 ] 2832 7892 

Branches: AHMEDABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE.DEHRADUN. 
FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR, LUCKNOW. 
NAGPUR. PARWANOO. PATNA. PUNE. RAJKOT. THIRUVANANTHAPURAM. 
VISAKHAPATNAM. 



PRIMKD BY THE GENERAL M.VN.XGER, GOVT. OF INDIA PRESS, NASHIK-422 006 



